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(54) LIGHT EMITTING SUBSTRATE 

(57)Abstract . r #i . .. , H . 

PURPOSE: To provide an easy^o-manufacture light, emitting substrate 
which eliminates the need for the mounting of a resistor required in a 
conventional device and realizes compactness and thinning. 
CONSTITUTION: An LED chip is mounted on a composite substrate 1 
which is formed by lamiriatiori "of a first substrate 1 0 with two : ' " 
independent conductive patterns 11, 12 on its r surface T which is formbd 
of an insulating material and a second substrate 20 having a conductive 
pattern 21 similarly. A resistance pattern R is provided to a junction. 
surface side of the second substrate 20 with the first substrate 10. The ? 
resistance pattern R is connected with the conductive pattern 1 2 of the 
first substrate 1 0 through a through-hole 1 3 and is connected with the 
conductive pattern 21 of the second substrate 20 through a through- 
hole 23 electrically. 
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CLAIMS 



[Claim(s)] 

[Claim 1] mutually-independent — with the compound substrate which consists of lamination of the 1st 
substrate which has two electric conduction patterns on a front face the bottom, and the 2nd substrate 
which has a resistance pattern in a plane of composition with this 1st substrate, is alike on the other 
hand and has an electric conduction pattern at least It is the luminescence substrate which consists of 
an LED chip laid on one electric conduction pattern of said 1st substrate, and is characterized by 
carrying out electrical connection of said resistance pattern and each electric conduction pattern of 
said 1st and 2nd substrates through the. through hole established in each substrate. 
[Claim 2] The luminescence substrate according to claim 1, charapterized by having attached the r 
through hole which short-circuits the electric conduction pattern of said 1 st substrate, and the electric 
conduction pattern of the 2nd substrate to said resistance pattern path and juxtaposition, and making 
only this through hole section resectable if needed. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . , 

[Industrial Application] This invention relates to the luminescence substrate which mounted LED. 

[0002] 

[Description of the Prior Art] Since a miniaturization and thin-shape-izing are possible for the 
luminescence substrate which comes to mount an LED chip soon on the substrate in which the electric 
conduction pattern was formed, it is used as an object for the display of a small equipment. : , ^ 
[0003] By the way, it makes it face that an LED chip usually emits light, and the series connection of 
the resistor for controlling forward current all over the electrical circuit is carried out. Drawing 4 shows 
such a conventional luminescence substrate, forms the electric conduction patterns 71, 72, and 73 of 
each other in the front face of an insulating substrate 7 independently, it comes to connect with the 
electric conduction pattern 72 by the bonding wire 31, impresses an electrical potential difference 
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'between the electric conduction pattern 71 and 73, and makes an LED chip emit light while it connects 
the resistor 70 for current control between the electric conduction pattern 71 and 72 and lays an LED 
chip on the electric conduction pattern 73. 
[0004] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional structure, 
the part which is made to lay a resistor 70 in a substrate, and is not if it is ****, and an excessive tooth 
space will be needed, and a miniaturization will be prevented from that of a luminescence substrate. 
Since the resistor 70 was furthermore mounted (usually soldering), manday increased on the occasion of 
manufacture and there was a problem that workability was bad. 

[0005] Therefore, this invention makes loading of a resistor unnecessary like before, and a 
miniaturization and thin-shape-izing are more possible for it, and it makes it a technical problem for 
manufacture to also offer an easy luminescence substrate. 
[0006] 

[Means for Solving the Problem] The 1st substrate which has two electric conduction patterns which 
carried out mutually-independent [ of the luminescence substrate of this invention ] on a front face, 
with the compound substrate which consists of lamination with the 2nd substrate which has a 
resistance pattern in a plane of composition with this 1st substrate, is alike on the other hand and has 
an electric conduction pattern at least It consists of an LED chip laid on one electric conduction pattern 
of said 1st substrate, and said resistance pattern and each electric conduction pattern of said 1st and 
2nd substrates are characterized by carrying out electrical connection through the through hole 
established in each substrate. 
[0007] 

[Function] In the luminescence substrate of this invention, a current flows in order called the through 
hole of the electric conduction pattern of the ** 1 st substrate and a through hole, ** resistance pattern, 
and the ** 2nd substrate, and an electric conduction pattern, and forward current is controlled by said 
resistance pattern. According to this luminescence substrate, since it means incorporating the resistive 
layer for current control in the compound substrate which lays an LED chip, it is not necessary to 
mount a resistor on a substrate like before, and is effective in space-saving-izing of a luminescence 
substrate. 
[0008] 

[Example] Based on a drawing, the example of this invention is explained to a detail below. Drawing 1 is 
the sectional view showing one example of the luminescence substrate of this invention, and drawing 2 
shows the perspective view. In drawing, it has two electric conduction patterns 11 and 12 which carried 
out mutually-independent on a front face, and the LED chip is laid on the compound substrate 1 which 
consists of lamination of the 1st substrate 10 formed from the insulating material, and the 2nd substrate 
20 which has the electric conduction patterns 21 and 22 similarly. 

[0009] The resistance pattern R is formed in the plane-of-composition side with the 1st substrate 10 of 
the 2nd substrate 20 (it is easy to be natural even if it prepares in the rear-face side of the 1st 
substrate 10), and the electric conduction pattern 21 of the 2nd substrate 20 is electrically connected 
for this resistance pattern R and the electric conduction pattern 12 of the 1st substrate 10 through the 
through hole 23 through the through hole, respectively. Moreover, 14 is a through hole for carrying out 
electrical connection of the electric conduction pattern 14 and the electric conduction pattern 22, and 
is prepared if needed. If this through hole 14 is formed, it is advantageous at the point that the electric 
conduction patterns 21 and 22 located in the background of the compound substrate 1 are made with 
the electrode for feed to the LED chip 3, and a feed lead may be centralized on a rear-face side. 
[0010] On the aforementioned electric conduction pattern 12, the LED chip 3 is laid through a silver 
paste etc., and electrical connection of the electrode of this LED chip 3 and other electric conduction 
patterns 1 1 is carried out by the bonding wire 31. And on the circumference of the LED chip 3, the 
translucency resin mould coat 4 for the lens effectiveness giving (for example, an epoxy resin etc.) is 
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givento the protection list. 

[001 1] In order to make this luminescence substrate drive, the LED chip 3 emits light by connecting a 
power source 5 through lead wire 51 and 52 between the electric conduction pattern'. 11 (the electric 
conduction pattern 22 being also good) of the 1st substrate 10, and the electric conduction pattern 21 
of the 2nd substrate 20, as shown in drawing 2 . Under the present circumstances, the function in which 
the above-mentioned resistance pattern R controls the forward current of an LED chip is achieved. 
[0012] As an ingredient of the 1st and 2nd above-mentioned substrates 10 and 20, the insulating 
material which consists of ceramics or heat resistant resin, for example can be used. Moreover, as 
conductive paste, it can form by spreading or screen-stencil of a gold, silver, and silver-palladium and 
silver-platinum paste etc. further — as the resistance pattern R — various kinds — the approach of 
using a well-known thing, for example, forming by spreading of electrical resistance materials, screen- 
stencil or etching, etc. is mentioned, and the approach of screen-stenciling and forming the paste of 
ruthenium oxide etc. as desirable means forming especially can be illustrated. 

[0013] In the above, 0.2mm - about 5mm is suitable for the thickness of the compound substrate which 
consists of the 1st and 2nd substrates 10 and 20, and the thickness of an electric conduction pattern 
has about 5-20 micrometers suitable for the thickness of about 10-100 micrometers and the resistance 
pattern R. 

[0014] In this invention, a low-temperature baking multilayered ceramic substrate can be mentioned as a 
desirable compound substrate 1. If it is this ingredient, in case the single substrate equipped with the 
resistance pattern which consists of ruthenium oxide will be multilayered, multilayering at low 
temperature (about 500 degrees C) is comparatively possible, and since there is no possibility of 
degrading a resistance pattern with heat, it is desirable. Furthermore, the gestalt of the compound 
substrate 1 is not limited to this example, but is good also as two or more multilayer substrates, 
prepares a resistance pattern in one of substrates in this case, and should just carry out electrical 
connection of the double-sided electric conduction pattern and this double-sided resistance pattern of 
the compound substrate 1 in the through hole which penetrates two or more substrates, respectively. 
[0015] In addition, when a through hole is a minor diameter, the through holes 13 and 23 established in 
substrates 10 and 20 are the approaches of filling up the hole itself with an. electrical conducting 
material, and can make conductivity provide by plating the inner circle wall with a conductive ingredient. 
[0016] Drawing 3 is the sectional view showing the deformation example of this invention, and differs 
from the example article shown in drawing 1 at the point which attached the through hole . 6 which short- 
ciHcuits electrically the efectric conduction pattern 1 2 of the 1 st substrate 1 0, and the electric 
conduction pattern 21 of the 2nd substrate 20. By cutting for example, with the alternate long and short 
dash line C in drawing, this through hole 6 part is arranged near the edge of the compound substrate 1 
so that it can consider as a compound substrate equivalent to the example article shown in drawing 1 . 
[0017] Although the resistance circuit is indispensable in order to insert a resistance element iri order to 
control forward current in an LED circuit generally, and to improve the expendability of a cell, and the 
stability of luminescence brightness, when especially a power source is a cell, there is also an 
application of which such a property is not required. If the example article shown in drawing 3 makes a 
response possible also to this application, and it is the luminescence substrate concerned and will 
energize between the electric conduction pattern 11 and the electric conduction pattern 21, since the 
through hole 6 is attached to juxtaposition to the current path of the resistance pattern R, a current will 
flow without carrying out a ** style with the resistance pattern R. Mo rebver, achievement becomes [ to 
go via a current ] the resistance. pattern R possible by an alternate long and short dash line's G cutting 
these some compound substrates 1, and removing through hole 6 part to control forward current. 
[0018] 

[Effect of the Invention] Since the resistor which controls the forward current of an LED chip was made 
to provide as a resistance pattern in a substrate according to the luminescence substrate of this 
invention as explained above, the miniaturization and thin-shape-izing of an equipment which the tooth 
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' spade which arranges a resistor on a substrate front face like before becomes unnecessary, and become 
more incorporable [ the luminescence substrate to a narrow place ], therefore incorporate a 
luminescence substrate also become possible. Since the process of making a resistor mount with 
soldering etc. furthermore becomes unnecessary, it has the advantage that productivity also improves. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing an example of the luminescence substrate of this invention. 

[Drawing 2] It is the perspective view of the luminescence substrate shown in drawing 1 . 

[Drawing 3] It is the sectional view showing other examples of this invention. 

[Drawing 4] It is the sectional view showing the conventional luminescence substrate. 

[Description of Notations] 

1 Compound Substrate 

10 1st Substrate 

1112 Electric conduction pattern of the 1st substrate 

20 2nd Substrate 

21 22 Electric conduction pattern of the 2nd substrate 
13 23 Through hole 

3 LED Chip 

31 Bonding Wire 

R Resistance pattern 
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(19)B*B#iW (J P) (12) & -Bfl fft & Wt (A) 



*«fl¥5-299700 

C43)&MB ¥J£5^(1993)1LB12B 



(51)IntCl. 5 

H 0 1 L 33/00 



N 8934-4M 



F I 



(21) tba#^- ifflPF4--12B9S6 

(22) tfcffi B 4 ^(1992) 4 ^22 B 



2 4 H) 



(71)tBlPA 000003263 

•JW[4FFfliEBK*Wfrffl3TS15#l* 'J 



(54) [HBJ(D^] le^Sffi . 

(57) ... 

Htlfc] . SW£&:&Lfc2ocD3|®^*->' l 1. 1 

Ot, — ^2 1 Sr*-T5J|2<pS*S2 0 

'■e$ix-CV'»5 e -.|S2©S«2 Otf\ f l.©Iftl OtO 

/^-yRi, ^lcoSSl o©il/<^-vi 2 hit 
U.- JB 2 ©S452 0 ©SMt^-V 2> 
1 tl±^.;v— ;V2 3Sr^UT-t^tum^iWfcSf^- 




1# §8 ¥5-299700 



[#«FII*©'I6H] f ; V 

in,* 3 * 1 y n.v^tsakdcL^ 2oco^m^v-v$r* 

«i:©lfr&fe*j&>&'>fc< £ fctS^ftS^StSi. 
StrfEm l <oS«<ovv-f^»- 2r©j»m><*—':'±fc<Mi 

^5rtSr4#mi:i-5l§>tS«. 

[811**2]' 1MB* 1 -^tJR 2© 

StScO^m^^ - ^Vv-^-^SthuIE® 

lfB«©3§#Sfe ■ "• •' 

[*w©^j*jS*iBr- • 

[oooi] 

••• 

[00 0 2] : ' ' 

[«*©»«] ■*^>-V«r»«U*:««±fc, LE 

[0 0 0 3] tr-5)-e, iS^LED^s/^^^^^rS 
KBRU-Cttv *©*ftEI&*fcJ0i#fam*&1W*Pl-3fc 
*©«WflES:IB?y«BRU-CV^5. H4»±r©J:5*«* 
©HftStSSr* LTi5 D\ 7 ©SSt-SWc?* 

iUiS/^-l'n, 7 2, 7 3Sr»j*u 

»U *^^-y7 3±CLEDf j-^tmi 

LT -. mW,s* 7.- 1- .. L^-^BJIcBff SrfPJP IT 
. LE ^/jfefKft *^S : t>.©T?i$&i f; " 
[Op'O 4,]' ' • "• ■•'*' 

U&H';MJRfcL'.t 5 i^5«UH]! - i;*L*i^e)±1B©tt" 

#\ $8ftStg©«fc!5/M!! : 

[00 0 5] «oT#»9lrt\ ^&© i 5 fc«tt#©«£ 
[00 0 6] 

[WH*«Hfc-r*fc©©#a] *»W©*#MStt\ 2 

v Lfc 2 o©^/^- ^zzmzGiTzm 1 © 

StSi, ttJBl©*tRi:©S^-flSfctttt:^^-v*r*U 
ftHE^^^^-vSr^ri-S^ 2 ©StSi ©W*ia**» 
fe'>*<i:'b»fifcSix5*-&-**i» ftiffijg 1 ©SIS© 



2 

Vf - V±{C^g LEDf 7 

•T5t©-C'fe5c 
[0 0 0 7] « :• 

[«UB] *»W©383t*tR^*sv.>Ttt, m»E(4. ®S1 
©S«©^«^^->'*JJ;tJ ? ^/v-*-/K (D«ta^°* 
-y, ®»2©^©*/i'— fc-zuaa^tf**'** — 

«E«s#J»Stb5. J0>a>*!§3teS«K:«fc*Uf> LEDf? 

Jhfc3*ili-S#Bttfc.< »•* Jg^SS©^.^^-^^^^ 
[O'tfO 8] : -" ;iT: < 

ffi|2IT-fci9, 0 2f4 J Er©^f : {ill|?r^:b-Cl/^ o Hfc*JV> 

20 t> m^zmz. Lfc 2 o©^m^^— v 1 1, 

H*Kift'^->'2l', 2 2 4r^Tt-5JB2©*«2 0 
b © ji-fr SH^SS lll:LEDfy t'jJS* 

[000 9] I2<Dlfi2 0© > f lOlSlOtCOg 

&mm\z\*&tfi;<#->Ri>mtf<i>tixj3'o (fgi©s 

— VRir »- ^ "l ©S& 1 0 <tiHXts*9 — V 12b tt^/V 
— /PSr^L, ^ 2 ©Sffi : 2 0 <$MM'$#~3S 2 1 t. 

2 2i Srm^gc-fSfe*©^./^*:— . 

m&mm. 1 ©smufcffig-t-s^m^^-^ 1 , 2 2 

[0 01 0] t(nB©3jm^— vi.2±^tt; led^ 
^3©mntfdi©^ii^y-^i l.t^^fv^^ 
^3©^jaii-n; ;«flisfe^iov^'X8bsafc-^©fc©» 

[0011] i»*»5»3tagSSrWBS*« J-tt; HI 2 
^i" J; 5 1 ©S® r p ©8M8^* - v 1 1 mn,'< 

9 — >2 2T?f5I) m2©Stg2 0©^S^^~V 
2 1ir©ra»C, J)— K*5.1. 5 2$-^bTmJ!S5?rS 
*ti"4iitcJ:0LED^s'7 F 3*s«J6i-<5. ^©^, 
±IE©«tt^^-VR*S, LED^iy^WS^^S^^ 
so *J»i-5«l6S:.*fci-'b©-e*>«. 



»Bfl:?F5-29970#- 



3 

10 0 1 2] ±!B©*l*Jj:VJB2©»tRl 0, 20© 

[0 0 13] ±IEfw*5^T, *l*SJ:a«*2©*«l 
0, 2 0^b)i5MiS©)¥*(iO. 2mm~5mm*lS 

asjUSxfctK tfcf^-y©f^iiio~ioo 

[0014] *38Wfc*JU^-C#* LV^g^StK lib 

mara-SK i © mm \t*mmm k is je s *vf\ 2&&>±. 

[0015] fc*sS;|£ id, 2 o.fc^f-tfc^/v— /v 
13, 2311, -t'©rt««Sr*«tt»»"C^ y 

So. 

[0016] El 3 f±*^W©^HJfe^Sr^-f-»fffil2I-e. 
*> 9 > 0 It* LfcHifcWn li, Ml 1 0 <om 

fA7-yi 2 tf2©SS2 0cD^m^-«^-^2 1 h 

-e^^f-fS rttiU, El 1 l-^ LfclllfcWn i IUS£<£> 



[0 0-1 7] — j»fcLEDiaKU:ttJH^i«ii«5lES:1W«i-r 

bTt^wte^ "us: 9* aK«3t*«-c*>*t 

lif^-vi i i:l^^-y2 l irroratiimi- 
[0.0 18] 

9, J:9«BT^©***Koia*a*^TBriBi*!J. 

[si 1 1 *«M©«?t»g©-«S:*-t-»faiBa-c*>*. 

[EI2] Ell^.bfc^S«©^mEIXfcS 0 
[El 3] **MottOldS««:*^WfffiH"Cfc*o 

1 

10 , ^1 ©St£ 

11, 12 9Jl©*K©**A«* — V 

2 0 31 2 ©S& 

2 1, 2 2 ^2©g&©^tt^ — V 
13, 2 3 ^./l — /V. 

3 LED^s/?" 

31 tft^x-f -ytry**? 
r ffim^^-v 



[Ell] 



[El 3 1' 



5-299700 




